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Introductory Note

Civil Aeronautics Mapusls are published by ihe Civil Aeronautics Admin-
istration to supplement the Civil Air Regulations of the Civil Aeronautics
Board. This manual contains rules, policies, and interpretations of the
Administrator of Civil Aeronautics which pertain to the current requirements
of Part 4b of the Civil Air Regulations. The complete text of Part 4b is in-
cluded in this manual to assist the public in understanding how the Adminis-
trator’s rules, policies, and interpretations apply to the various sections of the
Civil Air Regulations,

CAA rules are issued pursuant to authority conferred upon the Administra-
tor in the Civil Air Regulations. Such rules are mandatory and must be com-
phied with.

CAA policies provide recommended methods of complying with the Civil
Air Regulations. Such policies are for the guidance of the public and are
not mandatory in nature.

CAA interpretations define words and phrases of the Civil Air Regulations.
Such interpretations are for the guidance of the public and will be followed by
the Administration in determining compliance with the regulations.

The text of this manual is arranged to set forth in bold type each numbered
section of Part 4b followed by related rules, policies, or interpretations of the
Administrator. The Administrator’s sections pertaining to a particular
section of Part 4b are identified by consecutive dash numbers appended to the
regulation section number. Thus, section 4b.10-2 means the second section
of the Administrator’s sections pertaining to section 4b.10 of the Civil Air
Regulations.

Civil Aeronautics Manuals and their supplements are published in the
Federal Register which is incorporated yearly in the Code of Federal Regula-
tions. The Federal Register is cited by volume, page number, and date.

© Thus, the citation 21 ¥. R. 988, February 11, 1956, means Vol. 21 of the
Federal Register, page 988, published on February 11, 1956.

Once the material is picked up in the Code of Federal Regulations, only the
the code is referenced. Code references are by title and part number. Thus,
14 CFR 4b indicates Title 14 of the Code of Federal Regulations, Part 4b.
The Federal Register citations and effective dates are given as a matter of
information following their pertinent sections.

This manual will be revised from time to time as a result of amendments to
Part 4b, and as new manual material is found necessary to keep the public
informed on acceptable means of showing compliance with the requirements
of Part 4b. New and revised material is indicated by brackets.
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Airplane Airworthiness; Transport Categories

General
Applicability and Definitions

4b.0 Applicability of this part. This
part establishes standards with which compli-
ance skall be demonstrated for the issnance of
and changes to type certificates for transport
category airplanes. This part, until superseded
or rescinded, shall apply to all transport cate-
gory airplanes for which applications for type
certification in the transport category are made
after the effective date of this part (November

1945) .

4h.1 Defiwztwns As used in this part
terms are defined as follows:

(a) Administration.

(1) Administrator. The Administrator
is the administrator of Civil Aeronautics.

(2) Applzcant An applicant is a person
or persons applying for approval of an’ airplane
or any part thereof,

(3} Approved. Approved when used
alone or as modifying terms such as means,
devices, specifications, etc., shail mean approved
by the Administrator. (See sec. 4b. 18 )

(b) General design. '

(1) Standard atmosphere " The stand-
ard atmesphere is an ‘atmosphere [(see NACA
Technical Report 1235)7] defined as follows:

(i) The air is a dry, perfect gas,

(ii) The temperature at sea leveli is 59°F.,

(iii) The pressure at sea level is 29. 92
inches Hg, ‘

(iv) The temperature gradient from sea
level to the altitnde at which the temperature
equals —69.7° F. is —0. 003566° F.jit. and
zero thereabove,

(v) The densuy po at sea level under the
above conditions is 0.002377 pounds sec.?/ft.A

(2) Maximum anticipated air tem-
perature. The maximum anticipated air tem-

CAM 4b
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perature is a temperature specified for the pur-
pose of compliance with the powerplant “cooling
standards. (See sec. 4b.451 (b).)

. .(8) Airplane configuration. Airplane
configuration is a term referring to the position
of the various elements affecting the aerody-
namic characteristics of the alrplane (e. g., wing
flaps, landing gear).

(4)- Aerodynamic coefficients. Aero-
dynamic coefficients are nondimensional coef-
ficients for forces and moments. They cor-
respond with those adopted by the U. S. National
Advisory Committee for Aeronautics.

(5) Critical engine(s). The critical en-
gine is that engine(s) the failure of which gives
the most adverse effect on the airplane flight
characteristics relative to the case under c¢on-
sideration.

(6) Critical-engine-failure spéed. The
critical-engine-failure speed is the - airplane
speed used in the determination of the take-off
at which the critical engine is assumed to fail,
(See sec. 4b.114.) :

(7) Continuous maiimum icing. The
niaximum continuous intensity of atmospheric
icing conditions is defined by the variables of
the cloud liquid water content, the mean effec-
tive diameter of the cloud droplets, the ambient
air’ temperature, and the inter-rel'ationship of
these three variables ‘as’ shown in figure
4b-24a. The limiting icing envelope in terms
of altitude and temperature is given in figure
4h-24b. The inter-relationship of cloud liquid
water content with drop diameter and altitude
is determined from figures 4b-24a and 4b-24b.
The cloud liquid water content for cortinuons

maximum icing conditions of a horizontal ex-

tent other than twenty miles is determined by
the value of liguid water content of figure
4b—24a multiplied by the appropriate factor
from figure 4b-24c. (See sec. 4b.640.)
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(8) Intermitient maximum icing. The
intermittent maximum intensity of atmospheric
icing conditions is defined by the variables of
the cloud liquid water content, the mean effec-
tive diameter of the cloud droplets, the ambient
air temperature, and the inter-relationship of
these three variables as shown in figure 4b-25a.
The limiting icing envelope in terms of altitude
and temperature is given in figure 4b-25h.
The inter-relationship of cloud liquid water
content with drop diameter and altitude is
determined from figares 4b-25a and 4b-25b.
The cloud lignid water content for intermitient
maximum icing conditions of a horizontal ex-
tent other than three miles is determined by
the value of cloud liquid water content of
figure 4b-25a multiplied by the appropriate
factor in figure 4b-25c. (See sec. 4b.640.)

NOTE: There is some indication that the upper
altitude limit might extend to 30,000 feet pressure
altitude, and the lower limit of ambient temperature
may be as low as —40° F. Because of this, the por-
tions in this region of figures 4b-25a and 4b-25b are
shown by dashed lines.

(e} Weights.

(1) Maximum weight. The maximum
weight of the nirplane is that maximum at which
compliance with the requirements of this part
is demonstrated. (See sec. 4b.101 (a).) -

(2) Minimum weight. The minimum

weight of the airplane is that minimum at which

compliance with the requirements of this part
is demonstrated. (See sec. 4b.101 (c).)

(3) Empty weight. The empty weight
of the airplane is a readily reproducible weight
which is used in the determination of the oper-
ating weights. (See sec. 4h.104.)

" (4) Design maximum weight. The de-
sign maximum weight is the maxinmum weight
of the airplane used in structural design for
flight load conditions. (See sec. 40.210.)

(5) Design minimum weight. The de-
sign minimum weight is the minimum weight
of the airplane at which compliance is shown

with the structural Joading conditions. (See
sec. 4b,210.)
(6) Design take-off weight. The de-

sign take-off weight is the maximum airplane
weight used in structural design for taxying
conditions, and for landing conditions at a re-
duced velocity of descent. (See sec. 40.210.}
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(7} Design landing weight. The de-
sign landing weight is the maximum airplane
weight used in structural design for landing
conditions at the maximum velocity of descent.
(See sec. 4b.230 (b).)

(8) Design unit weight. The design
unit weight is a representative weight used to
show compliance with the structural design
requirements. S

(i) Gasoline 6 pounds per U. S. gallon.
(ii) Lubricating oil 7.5 pounds per U. S.
galion.
(iii) Crew and passengers 170 pounds
per person.
(d) Speeds.

(1) TAS: Indicated airspeed is equal to
the pitot- static airspeed indicator reading as
jnstalled in the airplane without correction for
airspeed indicator system errors but including
the sea level standard adiabatic compressible
flow correction. (This latter correction is in-
cluded in the calibration of the airspeed in-
strument dials.) (See secs. 4b.612 (a) and
4b.710.) '

(2) CAS: Calibrated airspeed is equal to
the airspeed indicator reading corrected for
position and instrument error. (As a result of
the sea level adiabatic compressible flow cor-
rection to the airspeed instrument dial, CAS is
equal to the true airspeed TAS in standard
atmosphere at sea level.)

(3) EAS: Eqguivalent airspeed is equal to

the airspeed indicator reading corrected for

position error, instrument error, and for adia-
batic compressible flow for the particular alti-
tude. (EAS is equal to CAS at sea level in
standard atmosphere.)

(4) TAS: True airspeed of the airplane
relative to undisturbed air. (TAS=EAS (po/p'".)

(5) Va: The design maneuvering speed.
(See sec. 4b.210 (b) (2).)

(6) Ver The design speed for maximum
gust intensity. (See sec. 4b.210 (b) (3).)

(7} Ve: The design cruising speed. (See
gec. 4b.210 (b) (4).)

(8) Vp: The design diving speed. (See
sec. 4b.210 (b) (5).) ‘ .

(9) Vsz: The demonstrated flight diving
gpeed. (See sec. 4h.190.)

(Rev. 8/15/58)
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(10) V2 The design flap speed for flight
loading conditions with wing flaps in the land-
ing position. (See sec. 4b.210 (b) (1).)

(11) Vyz: The flap extended speed is a
maximum speed with wing flaps in a prescribed
extended position. (See sec. 4b.714.)

{(12) V.z: The landing gear extended
speed is the maximum speed at which the air-
plane car be flown safely with the landing gear
extended. (See sec. 4b.716.)

(13) Vz;: The landing gear operating
speed is a maximum speed at which the landing
gear can be raised or lowered safely. (See
sec. 4b.715.)

(14) Vige:
with the critical engine inoperative.
4h.133.)

{15) Vyz: The never-exceed speed.
sec. 4b.711.)

(16) Vyo: The normal operating limit
speed. (See sec. 4b.712.)

(17) Vs The stalling speed or the mini-
mum steady flight speed with wing flaps in
the landing position. (See secs. 4b.112 (a)
and 4b.160.)

(18) ¥s,: The stalling speed or the mini-
mum steady flight speed obtained in a spec-
ified configuration. (See see. 4b.112 b).)

(19) V.: The critical-engine-failure speed.
(See sec. 4b.114.) '

(20) V,: The take-off safety speed.
sec. 4h.114 (b).)

(21) M: Mach number is the ratio of true
airspeed to the speed of sound. :

() Structural.

(1) Limit load. A limit load is the max-
imum load anticipated in normal conditions of
operation. (See sec. 4b.200.)

(2) Ultimate load. An ultimate load is
a limit load multiplied by the appropriate factor
of safety. (See sec. 4b.200.)

(3) Faclor of safety. The factor of safe-
ty is a design factor used to provide for the
possibility of loads greater than those antici-
pated in normal conditions of operation and
for ymcertainties in design. (See sec. 4b.200
(a).)

‘(4) Load factor. The load factor is the
ratio of a specified load to the total weight of
the airplane; the specified load may be ex-

The minimum control speed
(See sec.

(See

(See
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pressed in terms of any of the following: aero-
dynamic forces, inertia forces, or ground or
water reactions. :

(5) Limit load factor. The limit load
factor is the load factor corresponding with
limit loads.

(6) Ultimate load factor. The ultimate
load factor is the load factor correspondmg
with ultimate loads.

(7) Checked pitching maneuver. A
checked pitching maneaver is one in which the
pitching control is suddenly displaced in one
direction and then suddenly moved in the op-
posite direction, the deflections and timing
being such as to avoid exceeding the limit
maneuvering load factor. _

(8) Design wing area. The design wing
area is the area enclosed by the wing outline
(including wing flaps in the retracted position
and ailerons, but excluding fillets or fairings)
on a surface containing the wing chords. The
outline is assumed to be extended through the
nacelles and fuselage to the plane of symmetry
in any reasonable manner.

(9) Balancing tail load. A balancing
tail load is that load necessary to place the air-
plane in equilibrium with zero pitch accelera-
tion.

(10) Fitting. A fitting is a part or ter-
minal used to join one structural member to
another. {See sec. 4b.307 (¢).)

(f) LPowerplant installation.]"* _

(1 Brake horsepower. Brake horse.
power is the power delwered at the propeller
shaft of the engine.

E(2) Take-off power or thrust.

[ (i) Take-off power for reciprocating en-
gines is the brake horsepower developed under
standard sea level conditions and under the
maximum conditions of crankshaft rotational
speed and engine manifold pressure approved
for the normal take-off, and limited in use to a
maximum continuous period as indicated in the
approved engine specification.

[(ii) Take-off power for turbine engines
is the brake horsepower developed under static
conditions at specified altitudes and atmos-
pheric temperatures and under the maximum

! For ¢ngine airworthiness requirements see Part 13 of this sub-

chapter; for propeller airworthiness requirements see Part 14 of this
sabchapter, ’
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conditions of rotor shaft rotational speed and
gas temperature approved for the normal take-
off, and limited in use to a maximum continous
period as indicated in. the approved engine
specification.

[ (iii) Take-off thrust for turbine engines
is the jet thrust developed under static condi-
tions at specified altitudes and atmospheric
temperatures and under the maximum condi-
tions of rotor shaft rotational speed and gas
temperature approved for the normal take-off,
and limited in use to a maximum continuous
period as indicated in the approved -engine
speclﬁcatwn o

[(3) Maximum continuous power or
thrust. '

- [d) Maximum continous power for re-
clprocatmg engines is the brake horsepower de-
veloped in standard atmosphere at a specified
altitude and under the maximum conditions of
erankshaft rotational speed and engine mani-
fold pressure, and approved for use during peri-
ods of unrestricted duration. '

[(ii) Maximum continuons power for
turbine engines is the brake horsepower devel-
oped at specified altitudes, atmospherlc tem-
peratures, and flight speeds and under the
maximem conditions of rotor shaft rotational
speed and gas temperature, and approved for
‘use during periods of unrestricted duration.

f (i) Maximum continuous thrust for
turbine engines is the jet thrust developed at
specified altitudes, atmospheric. temperatures,
and flight speeds and under the maximum con-
ditions of rotor shaft rotational speed and gas
temperature, and approved for use durmg peri-
ods of unrestricted duration.

[(4) Gas temperature. Gas tempera-
~ ture for turbine engines is the temperature of
the gas stream obtained as indicated in the
approved engine specification.]

[(5)1 Manifold pressure.,  Manifold
 pressure is the absolute pressure measured
at the appropriate point in the induction
system, usually in inches of mercury
[(6)] Critical altitude. The critical alti-
tude is the maXimum altitude at which in
_ standard atmosphere it is possible to maintain,
at a specified rotational speed, a specified
power or a specified manifold pressure. Unless
otherwise stated, the critical altitude is the
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maximum altitade at which it is possible to
maintain, at the maximum continuous rota-
tional speed, one of the following:

(i} The maximum continious power, in
the case of engines for which this power rating
is the same at sea level and at the rated altitude.

(ii) The maximum continuous rated
manifold pressture, in the case of engines the
maximum continuous power of which is gov-
erned by a constant manifold pressure.

L(7)F Pitch setling. Pitch seiling is the

‘propeller blade setting determined by the blade

angle measured in a manner, and at a radius,
specified in the instruction manual for the

‘propelier.

L[(8)} Feathered pitch. Feathered pitch
is the piteh setting which in- flight, with the
engines stopped, gives approximately the mini-
mum drag and corresponds with a windmilling
torque of approximately zero.

[(9)] Reverse pitch. Reverse pitch is the
propeller pitch setiing for any blade angle used
beyond zero pitch (e. g., the negatlve angle
used for reverse thrust).

(g) Fire proteciion.

(1) Fireproof. Fireproof material means
a material which wil! withstand heat at least as
well as steel in dimensions approprlate for the
purpose for which it is to be used. When ap-
plied to material and parts used to confine fires
in designated fire zones, fireproof means that
the material or part will perform this function
under the most severe conditions of fire and
duration likely to occur in such zones. '

(2) Fire-resistant. When applied to
sheet or structurai members, fire-resistant
material means a material which will withstand
heat at least as well as aluminam alloy in
dimensions appropriate for the purpose for
which it is to be used. 'When applied to fluid-
carrying lines, other flammable fluid system
colnponents, wiring, air ducts, fittings, and
powerplant controls, this term refers to a line
and fitting assembly, component, wiring or
duct, or contrels, which will perform the in-
tended functions under the heat and’ other
conditions iikely to occur at the particular
focation.

(3) Flame-resistant. Flame-resistant
material means material which will not support
combustion to the point of propagating, beyond
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safe limits, a flame after the removal of the
ignition source. .

(4) Flash-resistant., Flash-resistant
material means material which wiil not burn
violently when ignited.

{5) Flammable. Flammable pertains to
those fluids or gases which will ignite readily
or explode.

(h) Miscellaneous.

(1) Supplemental breathing equip-
ment. Supplemental breathing equipment is
" equipment designed to supply the supplemen-
tary oxygen required to protect against anoxia
at altitudes where the partial pressure of oxygen
in ambient air is reduced. (See sec. 4b.651.)

(2) Protective breathing equipment.
Protective breathing equipment is equipment
designed to prevent the hreathing of noxions
gases which might be present as contaminants
in the air within the airplane in emergency
situations. (See sec. 4b.651.)

Certification

4%.16 Eligibility for. type certificates.
An airplane shall be eligible for type certifica-
tion under the provisions of this part if it com-
plies with the airworthiness provisions estab-
lished by this part or if the Administrator finds
that the provisier or provisions mot complied

with are compensated for by factors which

provide an equivalent level of safety: Provided,
That the Administrator finds no feature or
characteristic of the airplans which renders it
unsafe for the transport category.

4b.10-1  Approval of reverse thrust pmpellers
(CAA policies which apply to see. 4b.10). A re:
verse thrust propeller is a design feature which
is not fully covered in the Civil Air Regulations.
When an airplane incorporates a reverse thrust
propeller installetion, it will be approved in
accordanece with the policies set forth in section
4b.402-1, provided it has no feature or char-
actemstm which renders its use unsafe in trans-

port category airrlanes.
(20 F. R 2277, Apr. 8, 1055, effective Apr. 30, 1955.)
45.10~%  Approval of automatic propeller feath-

ering installations (CAA policies which apply to
sec. 46,107, An sutomatic propeller feathering
device i a design feature not specifically covered
in the Civil Air Regulations. When an airplane
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incorporates an automatic feathering device, it
will be acceptable under the provisions of section
4b.10 as providing an equivalent level of safety
in showing compliance with sections 4b.115,
4b.116, 4b.120, and 4b.133 if it complies with
policies prescribed in sections 4b.115~2, 4b.116-
1, 4b.120-1, 4b.401-1, and 4b.700-1, and if
there .are no features or characteristics which

make it unsafe for use on transport aircraft. =

(19 F. R. 1817, Apr. 2, 1954, effective Apr. 2, 1954.)

4b.10-3 Minimum quantity of anti-delonant
fluid required (CAA policies which apply to sec.
4b.10). The use of santi-detonant fluid in
limited quantities as a supplemental fluid for
takeoff power operations is & feature not
specifically covered in the Civil Air Regulations.
A system incorporating anti-detonant fluid will
be acceptable under the provisions of settion .
4b.10 as providing a satisfactory level of safety
from the standpoint of the quantity of fluid
available if it complies with the policies con-
tained in sections 4b.420-1 and 4b.718-1.

4b.11 Designation of applicable regula-
tions. The provisions of this section shall
apply to all airplane types certificated under
this part irrespective of the date of application
for type certificate,

{a) Unless otherwise estabhshed by the
Board, the airplane shall comply with the pro-
visions of this part together with all amend-
ments thereto effective on the date of applica-
tion for type certificate, except that compliance
with later amendments may be elected or re-
quired parsuant to paragraphs {(¢), (d), and (e)
of this section. '

(b)-If the interval between the date of appll-
cation for type certificate znd the issuance of
the corresponding type certificate exceeds five
years, a new application for type certificate shall
be required, except that for applications pending
on May 1, 1954, such five-year period shall
cominence on that date. At the option of the"

applicant, a new application may be filed prmr

to the expiration of the five-year period. In
either instance the applicable regulations shall
be those effective on the date of the new appli-
cation in accordance with paragraph (a) of this .
sectmn

(e) Durmg the interval between filing the
application and the issuance of a type certifi-
cate, the applicant may elect to show compliance
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with any amendment of this part which becomes
effective during that interval, in which case all
other amendments found by the Administrator
to be directly related shall be complied with.

(d) Except as otherwise provided by the
Board, or by the Administrator pursuant to
gection 1.24 of this subchapter, a change to the
type certificate (see sec. 4b.13 (b)) may be
sccomplished, at the option of the holder of the
type certificate, either in accordance with the
regulations incorperated by reference in the
type ceriificate pursuant to section 4b.13 (c), or
in accordance with subseguent amendments to
such regulations in effect on the date of appli-
cation for approval of the change, sub]ect to
the following provisions:

(1) When the applicant elects to show com-
pliance with an amendment to the regulations
in effect on the date of application for approval
of a change, he shall show compliance with all
amendments which the Administrator finds are
directly related to the particular amendment
selected by the applicant.

(2) When the change consists of a new
design or a substantially complete redesign of
a component, equipment installation, or system

installation of the airpiane, and the Adminis-

trator finds that the regulations incorporated
by reference in the type certificate pursuant to
section 4b.13 (¢) do not provide complete stand-
ards with respect to such change, he shall re-
quire compliance with such provisions of the
regulations in effect on the date of application
for approval of the change as he finds will pro-
vide a level of safety equal to that established
by the regulations incorporated by reference at
the time of issuance of the type certificate.
NOTE: ‘Examples of new or redesigned components
and installations which might require compliance -with
regulations in effect on the date of application for ap-
proval, are: New powerplant installation which is likely
tointroduce addmonal fire or operatlonal hazards unless

additional protective measures are incorporated; the
installation of an auto-pilot, a pressurization system,

. or a new electric power system.

(e) If changes listed in subparagraphs (1)
through (3) of this paragraph are made, the
airplane shall be considered as a new type, in
which case a new application for type certificate
shall be required and the reguiations together
with ali amendments thereto effective on the

date of the new application shaill be made ap-
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plicable in accordance with paragraphs (a), (b),
{¢), and {d) of this section.

{1) A change in the number of engines;

(2) A change to engines employing differ-
ent principles of operation or propunlsion;

(3) A change in design, configuration,
power, or weight which the Administrator finds
is so extensive as to require a substantially
complete investigation of compliance with the
regulations.

4b.12 Recording of applicable regula-
tions. The Administrator, upon the issuance
of a type certificate, shall record the applicable
regulations with which compliance was demon- -
strated. Thereafter, the Administrator shall
record the applicable regulations for each
change in the type certificate which is accom-
plished in accordance with regulations other
than those recorded at the time of issuance of
the type certificate. (See sec. 4b.11.)

4b.13 Type certificate.

{(a) An applicant shall be issued a type cer-
tificate when he demonstrates the eligibility of
the airplane by complying with the require-
ments of this part in addition to the applicable
requirements in Part 1 of this subchapter.

(b) The type certificate shall be deemed to
include the type design (see sec. 4b.14 (b)),
the operating limitations for the airplane (see
sec. 4b.700), and any other conditions or limi-
tations prescribed by the reguniations in this
subchapter.

(¢} The applicable provisions of this part
recorded by the Administrator in accordance
with section 4%b.12 shall be considered as incor-
porated in the type certificate as though set
forth in full.

4h.14 Data required.

(a) The applicant for a type certificate shall
submit to the Administrator such descriptive
data, test reports, and computations as are
necessary to demonstrate that the airplane
complies with the requirements of this part.

(h) The descriptive data required in para-
graph (a) of this section shall be known as the
type design and shall consist of such drawings
and specifications as are mecessary to disclose
the configuration of the airplane and all the
design features covered in the requirements of
this part, such information on dimensions,
materials, and processes as is necessary to
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define the structural strength of the airplane,
and such other data as are necessary to pernit
by comparison the deiermination of the air-
worthiness of subsequent airplanes of the same
type.

4b.15 Inspections and tests. Inspections
and tests shall include all those found necessary
by the Administrator to insure that the airplane
complies with the applicable airworthiness
requirements and conforms to the following:

(a) All materials and products are in accord-
ance with the specifications in the type design.

{b) All parts of the airplane are constructed
in accordance with the drawmgs in the type
design.

(¢} All manufacturing processes, construc-
tion, and assembly are as specified in the type
design.

4b.16 Flight tests. After proof of compli-
ance with the structural requirements contained
in this part, and opon completion of all neces-
sary inspections and testing on the ground, and
proof of the conformity of the airplane with the
type design, and upon receipt from the applicant
of a report of flight tests performed hy hlm,
the following shall be conducted:

(a) Such official flight tests as the Adminis-
trator finds necessary to determine compliance
with the requirements of this part.

(b) After the conclusion of flight tests speci-
fied in paragraph (a) of this section, such addi-
tional flight tests as the Administrator finds
necessary to ascertain whether there is reason-
able assurance that the airplane, its compo-
nents, and equipment are reliable and function
properly. The extent of such additional flight
tests shall depend upon the complexity of the
airplane, the number and natunre of new design
features, and the record of previous tests and
experience for the particular airplane type, its
components, and equipment. If practicable,
these flight tests shall be conducted on the same
airplane used in the flight tests specified in
paragraph (a) of this section.

4b.16-1 Applicant’s flight test report (CAA
polictes which apply to sec. 4b.16). The appli-
cant should submit a report signed by his test
pilot containing the results of flight tests which
were conducted by him. It should certify that
the airplane has been flown at least in all maneu-
vers necessary for proof of compliance with the
flight requirements and it is his belief that the
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airplane will conform therewith. In the case of
very large airplanes, this procedure may be
modified as deemed necessary by the Adminis-
trator.

(19 F. R. 4446, July 20, 1954, effective Sept. 1, 1954)

4b.16-2  Preflight test planning (CAA policies
which apply to sec. 4b.16 (a)).

(a) Proposed Qﬁiczal Sight test program. Be-
fore the airplane is presented for official type
certification tests, the applicant should submit
to the CAA a proposed flight test program
which will indicate at least the following:

(1) The area, defined by the several selec-
tions described in section 4b.100-2, which is to
be covered by the terms of the type certification.

(2) All proposed tests; the order in which
they are to be conducted; the purpose of each
test; and for each the airplane weight, ¢. g.,
position flap setting, power to be drawn, and,
where appropriate, the altitude, the trim
speed(s) and the speed(s) or speed range to be
investigated. Appendix B presents a list of
most of the flight and operation tests generally
required for the type certification program
together with information relative to the air-
plane configuration, test procedure, and special
instrumentation for each test.

(3} Since most transport airplanes undergo
many changes during their life span it is well to
consider this fact in setting up-a flight test
program. Such changes as installation of
different propellers, higher powered engines,
etc., can often be predicted in advance.

(4) It is often desirable to simulate opera-
tion with higher power for the determination of
flying qualities and other tests, thus simplifying
the problem of approving the airplane when the
power change becomes effective. Data of this
nature obtained during CAA flight tests may
often reduce further testing during the life of
the airplane.

(5) When an airplane has been type
certificated in the transport category and a
change is made affecting performance and/or.
flying qualities, the following procedure is
suggested.:

(i} The effect of the change on each of
the flight tests in the general flight program
should be noted.

(ii) Those tests which are ma,terlally
influenced by the change should be listed.
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, (i) A test program should be prepared
embodying such of these tests as are felt to be
critical or representative, This program should
be forwarded to the CAA with the reasons for
~ selecting the pertinent items. Appendix C
shows representative flight programs for various
types of changes and may be helpful in the
preparation of the programs.
_ (iv) A description should be submitted
of the method(s) which the applicant purposes
to use in order to reduce the observed data to
standard conditions. '

- (v) A statement should be submitted of

. any intention on the part of the applicant to
resort to calculation in lieu of, or for the purpose
of generalizing test data, together with a
description of the data upon which these cal-
culations are to be baSed and the methods to
be used therein.

(6) Since it will require time for the CAA
to determine the adequacy of this entire pro-
gram, it is strongly recommended that it be
submitted as early as practicable, otherwise the
commencement of the testing may be delayed.

(b) Order of testing. The Civil Air Regula-
tions are so worded that the results of some
flight tests have a definite bearing on the con-
duct of other tests. For this reason careful
attention should be given to the order of test-
ing. The exact order of testing will be deter-
mined only by considering the particular air-
plane and test program invelved. Appendix E
shows a genera] arrangement that may be of
assistance to those applicants who are not
familiar with the CAA flight test procedures.
Tests which are particularly important in the
early stages of the program are:

(1) Airspeed calibration. All tests involving
airspeed depend upon the calibration.

. (2) Stall speed measurement. Most of the
performance tests and flying qualities are
related to the stall speed.

(3) Minimum, eontrol speed for takeoff. The
takeoff safety speed depends upon this item.

(4) Engine cooling. All en route climb
speeds and cowl flap settings are related to this
test.

(¢} Test groupings.

(1) Weight and ¢. g. In addition to the
regulatory relatton of one test to .another,
efficient testing requires that consideration be
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given to the accomplishment of as many fests
on & single flight as can be accommodated
successfully. The tests shown in Appendix E
have been grouped under various weight and
center of gravity conditions in order to facilitate
the development of a flight test program.

(2) Special instrumentation. Similarly, con-
sideration should be given to grouping of tests
that involve special instrumentation. Examples
of these are takeoff and landing tests which
usually require ground equipment to record
horizontal distance, height, and time. Ground
calibration of the airspeed indicating system
can be accomplished at the same time. The
CAA possesses certain instruments which may
be used for obtaining test dats, such as trailing
airspeed bombs, sensitive altimeters, stop
watches, carbon monoxide indicators, ete., as
well as photographic equipment for messuring
takeoff -and flight landing paths. It is therefore
recommended that the matter of instrumenta-
tion be discussed with the CAA before any
decigion is made with regard to the detailed
flight test program. A list containing those
tests requiring special instrumentation is shown
in Appendix F.

" (3) Data reduction.  If the overall elapsed
time for the certification program is to be kept
to a minimum, tests requiring considerable data
reduction should be conducted as early in the
program as possible. Most performance data,
particularly landing and takeoff data, fall in
this category.

(19 F. R. 4446, July 20, 1954, effective Sept. 1, 1954.)

. 4b.16-3 Additional flight tests (CAA policies
which apply to sec. 4b.16 (b)).
(a) General.

{1) At the option of the apphcant the
flight tests spec1ﬁed in Clivil Aeronautics Manual
1.77-4 {for the ferry flight of a four-engine air-
plane with one engine inoperative may be con-
ducted during the flight tests for type certifica-
tion. Routine CAR tests as prescribed in sec-
tions 4b.100 through 4b.743 will be conducted
(in accordance with existing procedures) to
determine performance, fiying qualities, power
plant characteristies, etc.

(2) The official functional and reliability
tests will be that portion of the tests conducted
under the immediate supervision of the Type
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Certification Board,! as preseribed in {¢) through
(h) of this section, to show compliance with
sections 4b.100 through 4b.743.

(3) Supplementary experience consisting of
other flight tests and experience with an airplane
- (of the same) type will be taken into considera-
tion in establishing the extent of the official
portions of the tests. This supplementary ex-
perience may be obtained by the manufacturer,
military services, airlffies, etc.

~ (4) Simulated tests consisting of tests on the
ground or in an airplane of (like) components
and equipment under conditions simulating
those likely to be obtained in service will also
be taken into consideration in establishing the
extent of the official portion of the tests.

(b) Punctional and reliability tests. In order
to satisfactorily accomplish the objectives of
section 4b.16 (b) concerning additional flight
tests and the extent thereof, the Administrator
deems it necessary that:

(1) A comprehensive and systematic check
be made in flight of the operation of all com-
ponents to determine whether they “function
properly,” i. e., perform their intended funetion
without introducing safety hazards.

(2) Sufficient testing and supplementary
experience under actual, or a combination of
simulated and actual experience, be obtained
and evaluated to give reasonable assurance that
the airplane is “reliable,” i. e., should continue
to function properly in service. (In order to
obtain wider experience, manufacturers are
encouraged to cooperate with airlines or other
responsible operators in operating experimental
airplanes of the same type under service condi-
tions.)

(3) Appropriate corrective action be taken
when the need therefor is determined under
(b)Y (1) and {b) (2) of this section. (The CAA
is concerned only to the extent that the air-
plane can be operated safely under suitable
inspection and maintenance procedures, but is
not concerned with maintenance costs,)

(¢) Test program. The Type Certification
Board for each project will decide upon &
proposed official test program at the time of the
preflight meeting of the Board (prior to the
routine CAR flicht tests) and coordinate this

1 A Pype Certification Board is set up by the CAA fleld offices on
aech new type airc_raft project.
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with the airplane manufacturer. At the con-
clusion of the routine CAR tests, the T. C.
Board will meet again to review the experience
gained in those tests, changes made in the design

-and any additional supplementary experience,

and ‘to revise the proposed test program
accordingly.
(d)} Planning and execution of test program.
The following points should be considered:
(1)} The test program should be sufficiently
well planned to enable its execution in an
efficient manner without overlooking important
items. It is not intended that the ‘‘paper
work’’ be overemphasized to the detriment of
the practical results, and it should be reduced

to a minimum for small simple airplanes. The

T. C. Board will review the design features and
equipment with respect to the general objec-
tives, and prepare a list showing:

(i} Components and systems
checked in {(d) (4) of this section,

‘ (i) A brief description of the operations
to be performed, where these are not obvious
{referencing any necessary operating instrue-
tions), '

(iii) Special checks or likely critical
conditions, _ ,
(iv) Estimated flight time required.

(2} Allowance may be made for the func-
tional tests already required by the routine
CAR tesis. Allowanee may also be made for
simulated testing of new features and equip-
ment; however, the flight test program should
be planned to determine the adequacy of the
simulated tests (e. g., to determine whether the
actual environmental conditions of tempera-
ture,? vibration, etc, are covered by the simu-
lated tests) when these may be critical, and to
determine whether the installation and con-
nected systems are satisfactory. The T. C.
Board will then make a consolidated estimate of
the total flight time required, allowing for over-
lapping, and adjust this in accordance with the
“Test time’’ outlined in (e) of this section.

{3) The program will be arranged to permit
the Flight Test Inspector in charge to become
thoroughly familiar with the flying qualities of

to be

.t This does not imply that flight tests must be condueted under the

most severe outside air temperatures likely to be enconntered in service.
It should normally be possible to determine the effects of extreme out-
side temperatures on local temperatures by-extrapolation or by suitable
correction factors.
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the airplane, particularly those not specifically
covered in the routine CAR tests.

(4) All components of the airplane should
be intensively operated and studied under all
operating conditions expected in service and
obtainable within the time and geograpbic
limitations of the tests. Intensive operation
means repeated operation of components in
various sequences and combinations likely to
occur in service. Particular attention should be
given to potential sources of crew error, over-
taxing of crew ability and the emergency pro-
cedures that would be required in the event of
malfunction of any component. = This intensive
type of testing should be conducted in all cases,
but the length of time for which it is continued
will depend upon the simulated and supple-
mentary experience available for the particular
type, as outlined in “Test time" in (e) of this
section.

(5) Ground inspections should be made at
appropriate intervals during the test program
to determine whether there are any failures or
incipient failures in any of the components
which might be a hazard to safe flight.

(6) . When design changes are made during
the course of the test, or when the official test
airplane differs from those on which supple-
mentary experience is obtained, or from modi-
fied versions of the same basic airplane type,
the revised or modified items should be re-
checked in accordance with the above procedure,
but every effort should be made to include such
items in the program in such a way as to avoid
unduly extending the overall test time. To this
‘end, the Administrator may accept, in lieu of
additional flight tests: _

(i) Special  tests of the original and
revised components in which the conditions
causing failure are intensified and

(i)} Simulated tests of differing com-
ponents,

() Test time. It is highly desirable that
functioning  and reliability test programs be
administered ‘uniformly so that the program
and flight time for a given project. would be
approximately the same regardless of which
T. C: Board administered the project. This is
difficult ‘to achieve without establishing fixed
arbitrary test times which would obviously be
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contrary to the intent of section 4b.16 (b). The
following procedure which permits considerable
flexibility is, therefore, established for the
guidance of T. C. Boards.

(1) When supplementary experience is not
taken into account and the airplane is con-
ventional in regard to complexity and design
features, the functioning and reliability test
programs should be 150 hours. This time may
be reduced to allow for simulated testing {(see
(d) (2) of this section), and for supplementary
experience (see (e} (2) of this section). However
it may be necessary to increase the 150 hours,
if difficulties are encountered in earlier flights,
or for radically new design features or in extreme
cases of complexity. An example of extreme
complexity would be an airplane intended for
operation at 40,000 ft. altitude, with automatic
dive recovery flaps, turbos, variable jet exhaust,
two speed cooling fans, retractable wind screens,
automatic control of engine cooling, turbos,
intercoolers, jet exhausts, etc. The test program
for such an airplane might require as much as
300 hours if no supplementary experience were
available.

(2) When satisfactory supplementary ex-
perience is available and taken into aceount, the
following allowances should be used as a guide
and applied with judgment in reducing the
official flight test time. However, in any case,
the official program should provide sufficient
titne to accomplish the olijective of (b) (1} of
this section in accordance with the items listed
in (d) (3) and {d) (4) of this section.

(i) For iniensive erperience. When the
allowance is based on the total time of any one
airplane in airline crew training and similar
intensive operations, two hours of such opera-
tion may be considered equivalent to one hour
of official testing.

(i) For miscellaneous experience. When
the allowance is based on the total time of any
one airplane, five hours of such experience may
be considered equivalent to one hour of official
testing. '

(iii) Reduction for supplementary experi-
ence. Whenever a reduction of official test
time is desired on the basis of supplementary
expetience, such experience should be ade-
quately recorded and submitted to the T, C.
Board as described in (f) of this section,
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(f) Reports and records.

(1} A log should be kept of all flight tests,
and accurate and complete records kept of the
inspections made and of all defects; difficulties,
and unusual characteristics and sources of crew
error discovered during the tests, and of the
recommendations made and action taken.
Ttems for which design changes may be required
will be reported to the manufacturer and the
appropriste CAA engineering division.

(2) If supplementary experience is to be
taken into account, similar records of such ex-
perience should be kept and submitted to the
T. C. Board, together with a list of the differ-
ences between the airplane on which the ex-
perience was obtained and the official test
airplane. When supplementary experience is
obtained on a large fleet of airplanes (for ex-
ample, military operations) of the same or a
comparable type (see (d) (8) of this section),
these records may consist of statistical sum-
maries in lieu. of complete records for each
individual airplane.

(8) At the conclusion of the official tests,
g summary report should be prepared by the
T. C. Board and forwarded to Washington for
inclusion in the Type Inspection Report.

(g) Administration. The CAA Flight Test
Inspector in charge will act-as coordinator of all
flight activities of the T. C. Board during the
official program and the agent or an alternate
designated by him will participate in all flights.
He will collaborate with the manufacturers’
pilots in all these activities, particularly in
regard to flight plans and procedures. The
manufacturers’ pilots should be in command of
all flights, but CAA pilots will fly the airplane
at least sufficiently to accomphsh item (d) (3)
of this section.

(1) Other CAA personnel (e. g., represent-
atives of other divisions and specialists) will
participate in. the flight tests when deemed
necessary by the T. C. Board to accomplish the
purposes of the tests.

(2) When supplementary experience is ob-
tained in airline operations, a CAA Flight
Operations and Airworthiness Agent will be
assigned 1o follow the operations, review the
operator’s records, and supplement these by
reports to the T. C. Board.

_in (h) applies to new type designs.
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(th) Test airplane. To facilitate completion
of the type certification procedure one airplane
may be used for the official functioning and
reliability tests while another airplane {or air-
planes) is used for the routine CAR tests. In
such cases the test time on at least one airplane
should be sufficient to accomplish the objective
of (b) (2) of this section. _

() Modified types. The procedure outlined
When a
design employs components identical to those
used in previous designs, credit may be given
for the supplementary experience available for
such components, When a design is modified
{for example, several versions of the same basic
type with different engines, propellers, etc.), the
modified features and components should be
treated in accordance with (d) (6) of this section.

(19 F. R, 4447, July 20, 1954, effective Sept. 1, 1954,
amended 20 F. R. 6677, Sept. 310, 1955, effective Sept.
30, 1955.)

4h.16-4 Flight tests (CAA policies which
apply io see. 4b.16). The policies outlined in
section 4b.402-1 (¢} and seetion -4b.402-1 (1)
(3) will apply.

(20 F. R. 2279, Apr. 8, 1955, effective Apr 30, 1955.)

4h.17 - Airworthiness, experimenial, and
production certificates. (For requirements
with regard to these cert:ﬁcates see Part 1
of this subchapter.) '

4b.18 Approval of malerials, parts,
processes, and appliances.
(a) Materials, parts, processes, and ap-

pliances shall be approved upon a basis and in
a manner found necessary by the Adminis-
trator to implement the pertinent provisions
of the regulations in this subchapter. The
Adminisirator may adopt and publish such
specifications as he finds necessary fo ad-
minister this regulation, and shall incorporate
therein such portions of the aviation industry,
Federal, and military specifications respecting
such materials, parts, processes, and appliances
as he finds appropriate. ‘

NoOTE: The provisions of this paragraph are intended
to allow approval of materials, parts, processes, and
appliances under the system of Technical Standard
Orders, or in conjunction with type certification proce-

dures for an airplane, or by any other form of approval
by the Administrator.
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(b) Any material, part, process, or ap-
pliance shali be deemed to have met the
requiréments for approval when it meeis the
pertinent specifications adopted by the Ad-
ministrator, and the manufacturer so certifies
in a manner prescribed by the Admmtstrator

4b.18-1 Approval of aircrafi materials, parts,
processes and appliances (CAA rules which apply
to sec. 4b.18). Alrcraft materials, parts, proe-
esses and appliances made the subject of Tech-
nical Standard Orders shall be approved. upon
the basis and in the manner preseribed in Part
514 % of the Regulations of the Administrator;
“Tachnical Standard Orders—C Series—Aijr-
eraft Components.”

(17 F. R. 10101, Nov. 7, 1952, effective Dec. 1, 1952.)

4b.18-2 Application of Technical Standard
Orders—C Series (C’AA polw?,es which a:pply to
sec. 4b.18)..

(8) Purpose of Technical Standard Orders,
Technical Standard Orders are a means by
which the Administrator adopts and publishes
the speciﬁcations for which authority is pro-
vided in secti~i 4b.18 (a) of this chapter.

(b) Applicability of Technical Standard Order
Requirements.

- (1) The applicability of and eﬂectlve dates
for TSQ'd items are set forth in each TSO..

(2) Each Technical Standard Order sets
forth the conditions under which materials,
parts, processes and appliances approved by
the Administrator prior to establishment of an
applicable TSO may continue to be used in
aircraft.

(8) The establishment of & Technical
Standard Order for any product does not
preclude the possibility of establishing the

acceptability of a similar product as part of an

aircraft, engine or propeller, under the type
certification or modification procedures, if there
is established a level of safety equivalent to that
provided in the Civil Air Regulations as imple-
mented by the &ppropria,te ‘Technical Standsrd
Order and the producb is identified as a part of
the airplane, engine or propeller.

(¢) Admanistration of the Technical Standard
Order (TSO) System. The principles which

s Part 514 is available only through the Federal Register whers it
appeared on Uetober 12, 1951, 16 FR [0403. Copies of individual T80
contalned therein are available upon application to the Aviation Infor-
mation Staff, Civil Aeronavtics Administration, Department of Com-
merce, Washington 25, DD,-C,
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apply in administering the Technical Standard
Orders system are as follows:

(1) Technical Standard Orders will refer-
ence - performance provisions of recognized
government specifications; or established in-
dustry specifications which have been found
acceptable by the CAA. If no satisfactory
specification exists, the Orders will include
criteria’ prepared by the Administrator, In
preparing criteria of this type, the Adminis-
trator will give consideration to recommenda-
tions made by the industry.

(2) Minimum performance requirements
established by the Civil Aeronautics Adminis-
tration and published in Technical Standard:
Orders will serve as a means by which com-
ponent equipment and materials intended for
use in certificated aireraft will be accepted. .

(3) TSO’s set forth the minimum require-
ments for safety. Every effort will be made by
the CAA to keep the requirements at the
minimum levels of safety, and TSO’s will not be
used to set forth ‘““desirable’ standards:;

~{4) It will be the responsibility of the
person submitting a statement of conformance
to the CAA, certifying that his product meets

‘the requirements of the TSO, to conduct the

necessary tests demonstrating eompliance there-
with, This person will be held responsible for
maintaining quality control adequate to assure
that products which he guarantees to meet-the
requirements of a TSO do, in-fact, meet these
standards. The CAA will not formally approve
such products as meeting the requirements of
TS(O’s nor exercise direct inspection control
over them. The statement of conformance
with the provisions of a Technical Standard
Order normally will be accepted by the CAA as
sufficient indication that the applicable require-
ments have been fulfilled. :

Any TSO’d item which is meodified must
continue to comply with the requirements of the
TS0, and the person authorizing the modifica-
tion will be responsible for such compliance.

(dy Numbering of Techniecal Standard Orders.
Each Technical Standard Order will be assigned
8 designation consisting of the letters, “TS0,”
a series code letter “C”, indicating aircraft
materials, parts, processes, or appliances and 2
serial number to be assigned in sequence for
each of the TSOQ’s issued in the “C” series, e. g.,
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TSO0-C-1, “Smoke Detectors.” Revisions are
indicated by the addition of letters a, b, ¢, ete.,
after the number. _

[4b.18-3 Manufacturer (CAA interpreta-
tions which apply to sec. 4b.18 (b)). For the
purpose of accepting a statement of con-
formance for a Technical Standard Order
Product, the word “manufacturer’” is inter-
preted to mean a person who designs and
fabricates by welding, cutting, drilling, forming,
bolting, riveting, glueing, soldering, sewing,
ete., a product. This includes products which
are composed in whole or in part of components
of TSO products. One who merely cleans
products o appliances or repairs them by
replacing standard parts and/or by replacing
components with identical ones is not considered
to be the mariufacturer. Nor is the distributor
of another person’s completed product con-
sidered to be the manufacturer.

(23 F. R. 10325, Dec. 25, 1938, effective Jan. 31,
1959.) _

[4b.18-4 Products approved as a part of
the airplane (CAA policies which apply to sec.
4b.18). (2) A material, part or appliance
(hereinafter called product) may be approved
as a part of the airplane type design under a
type certificate or a supplemental type cer-
tificate.

[(1) If a Technical Standard Order cover-
ing the product is in effect, the applicant for
approval should submit type design data
showing that the product meets the performance
standards of the Technical Standard Order
except that: .

E(i) Deviations from the performance
standards may be allowed when the applicant
for, or holder of, the type certificate or the
supplemental type certificate substantiates that
other performance standards are applicable
for the product as installed in the airplane.
Any deviation from standards prescribed in
this part may be allowed only in accordance
with section 4h.10. .

[(2) Where no TSO covering the product
exists, the applicant for approval should
submit type design data showing compliance
with all the requirements of this part which
are applicable to the product.

(Rev. 1/15/59)
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[(3) Products previously approved by
the CAA by means of letters of approval,
Repair and Alteration Form ACA-337, or
Listing on CAA Product and Process Specifica-
tions will continue to be eligible for installation
in aireraft unless the eligibility is restricted by
applicable regulations or  ailrworthiness di-
rectives issued - under section 1.24 of this
subchapter,

E(b) Products approved as a part of the
airplane type design under a type certificate
should be identified by an airplane part number
on the approved drawing list.

[{c) Products approved as a part of the
airplane under a supplemental type certificate
should be identified by a part or drawing
number- on such certificate.

F(d) Eaech TSO product that is approved as
a part of the airplane should have the TSO
identification removed and be identified as
set forth in paragraph (b) or {¢) of this section,
whichever is applicable.] .

(23 F. R. 10325, Dec. 25, 1958, effective Jan. 31,
1959} ’ !

4bh.19 Changes in type design. (For re-
quirements with regard to changes in type de-
sign and the designation of applicable regula-
tions therefor, see sec. 4h.11 (d) and {e), and
Part 1 of this subchapter.)

' Flight
General

4b.100 Proof of compliance.

{a) Compliance with the requirements pre-
scribed in this subpart shall be established by
flight or other tests conducted upon an airplane
of the type for which a certificate of airworthi-
ness is sought or by calculations based on such
tests, provided that the results obtained by
calculations are equivalent in accuracy to the
results of direct testing. .

(b) Compliance with each requirement shall
be established at ail appropriate combinations
of airplane weight and center of gravity position
within the range of loading conditions for which
certification is sought by systematic. investiga-
tion of all these combinations, except where
compliance can be inferred reasonably from
those combinations which are investigated.
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(¢) The controllability, stability, trim, and
stalling characteristics of the airplane shall be
established at all altitudes up to the maximum
anticipated operating altitude. -

(d} The applicant shall provide a person hold-
ing an appropriate pilot certificate to make the
flight tests, bat a designated representative of
the Adminisirator shall pilot the airplane when
it is found necessary for the determination of
compliance with the -airworthiness require-
ments. '

{e) Official type tests shall be discontinued
until corrective measures have been taken hy
the applicant when either;

(1) The applicani’s test pilot is anable or
unwilling to conduct any of the required flight
tests, or

(2) It is found that requirements which
have not been met are so substantial as to ren-
der additional test data meaningless or are of
sach 2 nature as to.make further testing unduly
hazardous.

(f)- Adequate provision shall be made for
emergency egress and for the use of parachutes
by members of the erew during the flight tests.

(2) The applicant shall submit to the Ad-
ministrator’s representative a report covering
all computations and tests reguired in connec-
tion with calibration of instruments used for
test purposes and correction of test results to
standard atmospheric conditions. The Ad-
ministrator’s representative shall conduct any
flight tests which he finds necessary to check
the calibration and correction report.

(17 F. R. 10101, Nov. 7, 1952, effective Dec. 1, 1952.)

4b.100-1  Procedure for demonstrating com-
pliance with the flight requirements (CAA
volicies which apply to sec. 4b.100 (a)).

(a) Responsibility. The burden of showing
or implementing compliance with the require-
ments for an airworthiness or a type certificate
rests with the applicant., The applicant should
at his own expense and risk, conduct such
official flight tests as determined by the CAA to
demonstrate compliance with the minimum
requirements. During the type inspection the
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applicant should make available the airplane
for that purpose as well as all of the personnel
and equipment necessary to obtain the required
data.

{b) Tolerances permitted for flight tests.

(1) Generql. The tolerances in (b). (2) of
this section are the allowable deviation from
specified flight conditions for a particular test.
They are not allowable tolerances on specific
requirements, nor are they to be considered as
allowable inaccuracy of measurement or of the
method of determination. As an example,
when demonstrating stability with specified
trim speed of 1.4 Vs, the trim speed may be 1.4
Vs £3 m. p. h. or 3 percent; however, no posi-
tive tolerance is permitted when demonstrating
the minimum prescribed trim speed of 1.4 Vs,.

(i) Where variation in the parameter
on which a tolerance is allowed will have an
appreciable effect on the test, the result should
be corrected to the standard value of the
parameter ; otherwise, no correction is necessary.
The applicant may adhere to closer tolerances
if he so desires,

(1) The following list indicates the cases
in which correction for tolerances should be
made:

Test Weight | C. G.| Air |Power Wind
speed)

Alrspeedealibration_|_______ R I N N S
Stall speeds______.__ DS PR (S PR IR
All elimbs_________ X oiodea. X ..
Landings___ .. __.__ D G X Jooaoos X
Takeoff .. _________ X ... X X X
Accelerate. . _______ X ... X X X
Decelerate. . _____ X Jecie] X jieeaos X
Stability and con- | .l ol L |._..._ .-

trol,
Minimum eontrol  |__.____|_____{__.___ X ...

speed.

(2) Individual tolerances. The following
are general tolerances from specified values
permitted during CAA testing. These toler-
ances apply unless, for a particular test, other
tolerances ave set forth in the {esting procedure.

(Rev. 1/15/59)
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These tolerances are plus or minus variations
unless otherwise noted in the particular test:

Item Tolerance
Weight +5%—-109%;
Critical items af- +5%—1%
fected by weight
Q. G. 7%, total travel
Air speed 3 m. p. h. or £39% which-
ever is greater
Power 5%,
Wind (takeoff and As low as possible but not
landing tests) to exceed approximately
129, Vs, or 12 m. p. h.
whichever islower, along
the runway-—measured
at a height of 6 feet
above the runway sur-
face.
(c) Type Inspection Report.

(1) All information and data obtained as
a result of the type inspection investigation and
tests should be reported in Form ACA 283—4b,
Type Inspection Report.

(2) Upon completion of the type inspec-
tion, the applicant should prepare the infor-
mation necessary to show compliance with the
requirements. This material together with the
Airplane Flight Manual required by section
4b.740 should be completed as promptly as
possible and forwarded to the CAA.

(19 F. R. 4448, July 20, 1954, eftective Sept. 1, 1954,

4b.100-2  Selection of weight, altitudes, speeds
and wing flap positions (CAA policies which
apply to sec. 4b.100 (b)). Before starting
official flight tests, certain data should be
obtained by the applicant in order that the
options prescribed in (a) through (e) of this
section can be executed:

(a) The selection of the range of weight and
altitude to be covered by the flight testing required

(Rev. 1/15/59)

for certification. This selection should be based

upon the extent to which the applicant for cer-
tification is concerned with the operating Iimi-
tations which will be imposed upon the airplane.
If the applicant is not concerned with this
point, he may elect to conduct only the flight
tests required to demonstrate compliance with
the minimum performance requirements con-
tained in section 4b.110 together with those
required to demonstrate compliance with the
flying qualities and other requirements specified
in sections 4b.130 through 4b.190. If it is
practicable to limit the operation of the air-
plane by a scheduled air carrier to sea level air-
ports containing runways of ample length and
to terrain altitude not in excess of 4,000 feet,
this procedure appears satisfactory. Tt should
be noted that this case could apply to a sea-
plane in scheduled operation. If the applicant
wishes to provide for the greatest possible
flexibility in the matter of compliance with the
operating limitations contained in section 40.70
of this subchapter, considerably more perform-
ance tests will be necessary. It may be entirely
practicable, for example, for operation over
routes involving appreciable differences in the
altitude of airports, to take advantage of the
improvement in performance which is possible
by means of reducing the weight at which the
airplane is operated. It may also be desirable
to alter the various flap settings in order to
improve the climbing performance at a given
weight. 